Ultrastructural changes in mitochondria of the adrenal cortex of iron-deficient rats.
Male Sprague-Dawley rats aged 3 weeks that were maintained on an iron-deficient diet for 4-5 weeks developed severe anemia with markedly reduced hemoglobin levels (4.11 +/- 0.20 Hb g% versus controls 12.74 +/- 0.15 Hb g%). On sacrifice, the adrenal glands were removed and processed for light and transmission electron microscopy and enzyme cytochemistry. The major histological and ultrastructural changes in the adrenal cortex in response to the iron deficiency were seen in cells of the zona fasciculata, especially in its outer region, and to a lesser degree in cells of the zona reticularis. Structural changes were seen in the mitochondria of these cells, which often became grossly enlarged and developed unusual electron-dense inclusions. In addition, the lipid droplets in the iron-deficient cells of these regions were much less developed and less prominent compared with controls. Quantitative cytochemical localization of succinic dehydrogenase (SDH) activity in the adrenal glands showed that in iron-deficient rats there was an increase in SDH activity in the zona fasciculata (46%) and in the zona reticularis (74%), whereas there was a reduction of approximately 41% in SDH activity in the zona glomerulosa. Serum corticosterone levels were significantly raised in the iron-deficient rats compared with the control rats. Our results indicate that severe nutritional iron deficiency in rats causes ultrastructural and cytochemical changes in the mitochondria of the adrenal cortex accompanied by increased secretion of corticosterone.